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Microtremor Measurement of  Traditional Old Houses with “Waku-no-uchi”  
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We investigated vibration characteristics of traditional old houses with “Waku-no-uchi” structure that covers atrium by 
multi-layered large beams and girders, based on microtremor measurement. Those old houses were expected to show 
torsional response because “Waku-no-uchi” structure  has high stiffness in horizontal plane of structure. Natural 
frequency of the first mode was estimated 1.7 to 2.7 Hz in transverse direction and 3.0 to 4.6 Hz in longitudinal 
direction. Relative displacement and displacement orbit of the second floor showed the translation motion in the natural 
frequency of the first mode and the torsional motion in the natural frequency of higher mode.  
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㑆ญᣇะ ᅏⴕᣇะ 㑆ญᣇะ ᅏⴕᣇะ 㧔ᅏⴕ㑆ญ㧕 㑆ญ ᅏⴕ
AKኅ 2.7 4.6 18.6 16.4 0.9 1.8 1.8
DIኅ 1.7 4.3 9.6 18.3 1.9 2.4 2.3
KDኅ 1.9 3.6 9.6 19.1 2.0 2.5 2.3
MYኅ 2.4 3.0 13.8 17.3 1.3 3.5 0.9
NKኅ 2.5 3.6 11.0 17.5 1.6 2.3 3.0
NMኅ 2.5 4.6 8.3 12.0 1.4 2.1 1.4






 ⴫ 1 ࠃࠅޔផቯߒߚ 1 ᰴ࿕᦭๟ᵄᢙߪฦ᳃ኅߣ߽ޔ㑆ญᣇะߢ 1.7Hz㨪2.7Hzޔᅏⴕᣇะߢ 3.0Hz㨪4.6Hz
ߦಽᏓߒߡ߅ࠅޔᅏⴕᣇะߩ࿕᦭๟ᵄᢙ߇㜞߼ߩ௑ะࠍ␜ߒߡ޿ࠆޕߎߩ௑ะߪᑪ‛ߩᐔ㕙ᒻ⁁߿ᑪ‛ᱜ㕙
ߪ㐿ญㇱ߇ᄙ޿ߩߦኻߒߡޔᅏⴕᣇะߦߪᄖო߇ᄙ޿ߎߣ߆ࠄ߽ផ᷹ߢ߈ࠆޕᅏⴕᣇะߩᐔ㕙㐳ߐߦኻߔࠆ
㑆ญᣇะߩᐔ㕙㐳ߐߩᲧࠍᐔ㕙❑ᮮᲧߣߒߡቯ⟵ߔࠆߣޔAK ኅએᄖߩ᳃ኅߢߪߔߴߡᐔ㕙❑ᮮᲧ߇ 1 ࠍ⿥
߃ޔߐࠄߦ 2೨ᓟߩ߽ߩ߇ඨᢙㄭߊࠍභ߼ߡ޿ࠆޕDIኅߣ KDኅߪᐔ㕙❑ᮮᲧ߇߅ࠃߘ 2ߢ޽ࠅޔ㑆ญᣇะ
ߩ 1ᰴ࿕᦭๟ᵄᢙ߽ 2.0Hzࠍਅ࿁ߞߡ޿ࠆޕ৻ᣇޔAKኅߢߪᐔ㕙❑ᮮᲧ߇ 0.9ߣ໑৻ޔ1ࠍਅ࿁ߞߡ߅ࠅޔ





 ࿑ 4ߦฦ᳃ኅߩࡈ࡯࡝ࠛᝄ᏷ࠬࡍࠢ࠻࡞Ყࠍ␜ߔޕ޿ߕࠇߩ᳃ኅߦߟ޿ߡ߽㑆ญޔᅏⴕ߈ᣇะߣ߽ 1ᰴߩ

















































































































․ߦ AKኅߩ 4.0-5.0HzޔSTኅߩ 3.0-4.0Hzߢߪ


























࿑ 5ߦߪ NMኅߦߟ޿ߡޔ2㓏ਛᄩߣධ┵ߩࡈ࡯࡝ࠛᝄ᏷ࠬࡍࠢ࠻࡞Ყࠍޔ࿑ 6ߦߪ 2㓏ർ┵ߣධ┵ߩࡈ
࡯࡝ࠛᝄ᏷ࠬࡍࠢ࠻࡞Ყࠍ␜ߔޕNMኅ 2㓏ߩㅦᐲ⸘⸳⟎ߩ⁁ᴫߪ࿑ 3ߦ␜ߒߚㅢࠅߢ޽ࠆޕਛᄩߣධ┵ߩ
㑐ଥߦߟ޿ߡߪ 3Hz⒟ᐲ߹ߢߩᲧセ⊛๟ᵄᢙߩૐ޿㗔ၞߢߪ㑆ญᣇะߢ⚂ 2୚⒟ᐲޔਛᄩߩᝄ᏷߇ᄢ߈ߊߥ









































࿑ 5 ਛᄩߣධ┵ߩࡈ࡯࡝ࠛᝄ᏷ࠬࡍࠢ࠻࡞Ყ㧔NMኅ㧕 ࿑ 6 ർ┵ߣධ┵ߩࡈ࡯࡝ࠛᝄ᏷ࠬࡍࠢ࠻࡞Ყ㧔NMኅ㧕
 ࿑ 5ޔ࿑ 6ߦኻᔕߔࠆ૏⋧ࠬࡍࠢ࠻࡞ࠍ࿑ 7ߦ␜ߔޕᅏⴕᣇะߩ૏⋧ࠬࡍࠢ࠻࡞ߪਛᄩ㧛ධ┵ޔർ┵㧛ධ
┵ߣ߽ߎߩᣇะߩ 1ᰴ࿕᦭๟ᵄᢙ๟ㄝߩ 4-5Hzߢ૏⋧ߪ߶߷ 0ࠍ␜ߒޔઁߩ๟ᵄᢙᏪߢ߽ੂࠇߪዊߐ޿ޕࡈ
࡯࡝ࠛᝄ᏷ࠬࡍࠢ࠻࡞Ყߩ⚿ᨐߣวࠊߖߡޔ2 㓏ߩᅏⴕᣇะߪ 3 ߟߩ᷹ቯὐߢ߶߷ห৻ߩᝄേࠍߒߡ޿ࠆߣ
⠨߃ࠄࠇࠆޕ৻ᣇޔ㑆ญᣇะߢߪߎߩᣇะߩ 1ᰴ࿕᦭๟ᵄᢙߦ޽ߚࠆ 2-3Hzઃㄭߣਛᄩ㧛ධ┵㧔࿑ 7Ꮐ㧕ߩ
2ᰴߩ࿕᦭๟ᵄᢙߦ⋧ᒰߔࠆ 5-6Hzߢ૏⋧ߪ߶߷ 0ߣߥߞߡ޿ࠆޕ
࿑ 8ߦߪ 2㓏ߩ᷹ⷰ⸥㍳߆ࠄ᳞߼ߚ㑆ญᣇะߣᅏⴕᣇะߩᄌ૏ᵄᒻߩ゠〔ࠍ␜ߔޕᄌ૏ᵄ゠〔ࠍ᳞߼ࠆߦ









4.0-5.0Hz ߢߪޔᄌ૏゠〔ߪᢳ߼ߦ௑ᢳߒߚゲࠍᜬߟᬦ౞ᒻࠍ␜ߒߡ޿ࠆޕDI ኅߩ 3.0-4.0HzޔKD ኅߩ 2.5-
3.5Hz ߢߪߘࠇߙࠇ࿑ 4 ߩࠬࡍࠢ࠻࡞Ყߢߪ߿߿ዊߐߥࡇ࡯ࠢ߇⷗ࠄࠇࠆޕߎࠇࠄߩ๟ᵄᢙᏪߦኻᔕߔࠆᄌ
૏゠〔ߪᝄ᏷ߪዊߐ޿߽ߩߩޔ߿߿௑ᢳߒߚᬦ౞⁁ࠍ␜ߒߡ޿ࠆޕ߹ߚޔMY ኅߩ 2.5-3.5HzޔNK ኅߩ 3.0-
4.0HzޔST ኅߩ 3.5-4.5Hz ߢߪᄌ૏゠〔߇Ყセ⊛ᄢ߈ߥ⤘ࠄߺࠍᜬߞߚᒻ⁁ࠍ␜ߒߡ޿ࠆޕߎࠇࠄᄌ૏゠〔


























































































































































࿑ 8 ฦ᳃ኅߩ 2㓏ߩᄌ૏゠〔
6
－48－
࿑ 9ߦߪ NMኅߩ 2㓏ߦ⸳⟎ߒߚㅦᐲ⸘ߩ⸥㍳߆ࠄ᳞߼ߚޔ2㓏ߩධ┵ߣਛᄩޔධ┵ߣർ┵ߩ㑆ญᣇะߩ
ᄌ૏ᵄᒻࠍ␜ߔޕ2㓏ߩㅦᐲ⸘ߩ⸳⟎૏⟎ߪ࿑ 3ߦ␜ߒߚㅢࠅߢ޽ࠆޕ࿑ 9Ꮐ஥ߩ೉ߩࠣ࡜ࡈߪධ┵ߣਛᄩޔ
ฝ஥ߩ೉ߩࠣ࡜ࡈߪධ┵ߣർ┵ߩᄌ૏ᵄᒻߢ޽ࠆޕ࿑ 8ߩᄌ૏゠〔ߣห᭽ߦࡃࡦ࠼ࡄࠬࡈࠖ࡞࠲࡯ࠍ↪޿ߡ
࿑ 4 ߩࠬࡍࠢ࠻࡞Ყߩࡇ࡯ࠢࠍᜬߟ๟ᵄᢙᏪߩᄌ૏ᚑಽࠍ᳞߼ߡ޿ࠆޕᄌ૏ߪ⸘᷹ߒߚోᤨ㑆߆ࠄ 10 ඙㑆
40.96⑽㑆ߦࠊߚߞߡ᳞߼ߡ޿ࠆ߇ޔߎߎߢߪߘߩ৻ㇱߩ 5⑽㑆ࠍ␜ߔޕ
๟ᵄᢙᏪߢ 2.0-3.0Hzߪ NMኅߩ㑆ญᣇะߩ 1ᰴ࿕᦭๟ᵄᢙߦ⹥ᒰߒޔᄌ૏ᵄᒻࠍ⷗ߡ߽ޔධ┵ߣਛᄩޔ
ධ┵ߣർ┵ߣ߽ห૏⋧ߢᝄേߒߡ޿ࠆߎߣ߇ࠊ߆ࠆޕᓥߞߡޔߎߩ๟ᵄᢙᏪޔߔߥࠊߜ㑆ญᣇะߩ 1ᰴߩ࿕
᦭๟ᵄᢙߩ๟ㄝߢߪޔᑪ‛ߪ߶߷ਗㅴㆇേࠍߒߡ޿ࠆߣ⠨߃ࠄࠇࠆޕ
৻ᣇޔ࿑ 4ߩࠬࡍࠢ࠻࡞ᲧߢޔNMኅߩᅏⴕᣇะߩ 1ᰴ࿕᦭๟ᵄᢙߢ޽ࠆ 4.0-5.0Hzߢߪޔධ┵ߣਛᄩޔධ
┵ߣർ┵ߣ߽ߦᄌ૏ᵄᒻߪㅒ૏⋧ߢᝄേߒߡ޿ࠆ᭽ሶ߇⷗ࠄࠇޔߨߓࠇᝄേ߇⿠߈ߡ޿ࠆߎߣ߇␜ໂߐࠇࠆޕ
ߎߩ๟ᵄᢙᏪߢߩᄌ૏ᝄ᏷ߪධ┵ߣਛᄩߢߪ᭎ߨධ┵ߩ߶߁߇ᄢ߈޿߇ޔ࿑ 9ਛᲑᏀ࿑ߩࠣ࡜ࡈࠃࠅޔᝄ᏷















































































































࿑ 8 NMኅ 2㓏ߩ㑆ญᣇะߩᄌ૏ᵄᒻ㧔Ꮐ೉㧦ධ┵ߣਛᄩޔฝ೉㧦ධ┵ߣർ┵㧕
7
－49－
５．まと߼ 
 ንጊ⋵ṖᎹᏒ߅ࠃ߮ߘߩ๟ㄝߦ޽ࠆޟᨒߩౝޠ᭴ㅧࠍᜬߟฎ᳃ኅߩᏱᤨᓸേ᷹ⷰࠍⴕ޿ޔߘߩᝄേ․ᕈߦ
ߟ޿ߡᬌ⸛ߒߚޕᓧࠄࠇߚ⚿ᨐࠍએਅߦ␜ߔޕ
1㧕᷹ⷰࠍⴕߞߚ᳃ኅߩᐔ㕙ᒻ⁁ߪ㑆ญ/ᅏⴕߩᐔ㕙❑ᮮᲧߢ0.9㨪2.3ߢ޽ࠅޔ1ᰴ࿕᦭๟ᵄᢙߪ㑆ญᣇะߢ
1.7Hz㨪2.7Hzޔᅏⴕᣇะߢ3.0Hz㨪4.6Hzߢ޽ߞߚޕ㑆ญᣇะߪ㆏〝ߦ㕙ߒߡ߅ࠅޔ㐿ญㇱ߇ᄙߊ೰ᕈ߇
Ყセ⊛ૐߊߥߞߡ޿ࠆߩߦኻߒߡޔᅏⴕᣇะߦߪᄖო߇޽ࠅޔ㐿ญㇱ߇߶ߣࠎߤߥ޿ߚ߼ޔߎߩࠃ߁ߥ
௑ะ߇⃻ࠇߡ޿ࠆޕ
2㧕 1㓏ߣ2㓏ߩ᷹ⷰ⸥㍳߆ࠄ᳞߼ߚࠬࡍࠢ࠻࡞Ყ߆ࠄߪޔ޿ߊߟ߆ߩ᳃ኅߢ㑆ญᣇะߩ㜞ᰴߩ࿕᦭๟ᵄᢙߣ
ᅏⴕᣇะߩ1ᰴ࿕᦭๟ᵄᢙ߇ㄭធߔࠆ⚿ᨐ߇⷗ࠄࠇߚޕ2㓏ਛᄩߢߩᄌ૏ᵄᒻࠍ㑆ญᣇะޔᅏⴕᣇะߩᄌ
૏゠〔ߢ⴫ߔߣޔ㑆ญᣇะߩ1ᰴ࿕᦭๟ᵄᢙઃㄭߢߪޔਗㅴㆇേࠍ␜ߔ❑㐳ߩᄌ૏゠〔ࠍឬ޿ߡ޿ࠆߩ
ߦኻߒޔᅏⴕᣇะߩ1ᰴ࿕᦭๟ᵄᢙߣ㑆ญᣇะߩ㜞ᰴߩ࿕᦭๟ᵄᢙ߇ㄭធߒߡ޿ࠆ๟ᵄᢙᏪߢߪޔᄌ૏
゠〔߇ᢳ߼ߦ௑ᢳߒߡ޿ߚࠅޔᬦ౞⁁ߦ⤘ࠄ߻௑ะ߇޽ߞߚࠅߔࠆߥߤޔߨߓࠇᝄേߩน⢻ᕈࠍ␜ໂߔ
ࠆ߽ߩߢ޽ߞߚޕ
3㧕 NMኅߩ2㓏ਛᄩߣ2㓏ධ┵ޔ2㓏ർ┵ߣ2㓏ධ┵ߩᄌ૏ᵄᒻߩᲧセࠃࠅޔ㑆ญᣇะߩ1ᰴ࿕᦭๟ᵄᢙㄝࠅߢ
ߪޔߘࠇߙࠇߩᄌ૏ᵄᒻߪห૏⋧ߩᝄേࠍ␜ߒߡ޿ߚޕ৻ᣇޔᄌ૏゠〔߇ᬦ౞⁁ࠍឬߊ๟ᵄᢙᏪޔߔߥ
ࠊߜ㑆ญᣇะߩ㜞ᰴߩ๟ᵄᢙᏪ߿ᅏⴕᣇะߩ1ᰴ࿕᦭๟ᵄᢙᏪߢߪޔㅒ૏⋧ߦᝄേߔࠆᵄᒻ߇⷗ࠄࠇޔ
ߎߩ⚿ᨐ߆ࠄ߽Ყセ⊛㜞ᰴߩ๟ᵄᢙᏪߢߨߓࠇᝄേ߇ബ⿠ߐࠇࠆน⢻ᕈ߇␜ໂߐࠇࠆޕ߹ߚޔᲧセ⊛㜞
޿๟ᵄᢙᏪߢߪධ┵㧙ਛᄩ㧙ർ┵ߢޟߊޠߩሼဳߩᝄേࠍߒߡ޿ࠆน⢻ᕈࠍᜰ៰ߒߚޕߎࠇߪᑪ‛ർ┵
ㇱಽ߇ᡷ▽߿ᑪჇߒߥߤߩᓇ㗀ࠍฃߌߡ޿ࠆน⢻ᕈ߇޽ࠆޕ
ޟᨒߩౝޠߪߎߩ࿾ᣇ⁛․ߩવ⛔⊛ߥᑪ▽᭴ᴺߩ৻ߟ޽ࠅޔવ⛔⊛ᑪㅧ‛ߣߒߡߩᢥൻㆮ↥⊛ଔ୯߇㜞޿
߽ߩߢ޽ࠆߣߣ߽ߦޔ੹ᓟޔฎ᳃ኅࠍᡷ▽ߔࠆ႐วߥߤߦ߽࿾ၞ⊛ߥ૑ቛߩ․ᓽࠍ␜ߔ߽ߩߣߒߡ೑↪ߢ߈
ࠆޕવ⛔⊛ߥ᳃ኅߦ߅޿ߡޟᨒߩౝޠߪ᳓ᐔ᭴㕙ߦኻߒߡ೰ᕈߩ㜞޿ⷐ⚛ߣ⠨߃ࠄࠇࠆߎߣ߆ࠄޔߨߓࠇᝄ
േߩ໧㗴ߪ㊀ⷐߢ޽ࠅޔᒁ߈⛯߈ᬌ⸛ࠍⴕ޿ߚ޿ޕ
謝辞：ᧄ⺞ᩏ⎇ⓥߪ⑼ቇ⎇ⓥ⾌⵬ഥ㊄
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2) 㗇↰㆐࡮㋈ᧁ␽ਯ࡮ᅏ↰ㄖ㓶࡮ᢪ⮮ᐘ㓶࡮ᓟ⮮ᱜ⟤࡮ᷡ᳓⑲ਣ㧦ᣢሽ੩↸ደߩታᄢ㔡േบታ㛎ߦࠃࠆ⠴㔡ᕈ⢻ߣ⠴
㔡⵬ᒝ㧘╙12࿁ᣣᧄ࿾㔡Ꮏቇࠪࡦࡐࠫ࠙ࡓ㧘pp.802-805㧘2006.
3) ᑪ▽ᄢㄉౖ㧘ᓆ࿖␠㧘1981㧚
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